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tion remains a clinical problem. Recently, intravascular optical coherence tomography (OCT) has
been proposed as a high resolution intravascular imaging modality, and is able to distinguish sev-
eral components of intracoronary structures. In vivo images of in-stent restenosis (ISR) lesions
in an SVG using OCT have not been reported. In this case report, we present the characteristics
of in vivo OCT images from an ISR lesion of an SVG after BMS implantation.
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Case reportA 72-year-old female with obesity (body mass index =
26.4 kg/m2), hypertension, hyperlipidemia, diabetes mel-
litus, and chronic kidney disease (estimated glomerular
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ltration rate = 36.4mg/m2/1.73) was admitted to our facil-
ty due to recurrent chest pain. At 52 years of age, this
atient underwent coronary bypass surgery [saphenous vein
raft (SVG) to the left anterior descending and left inter-
al thoracic artery to diagonal branch] to treat angina
ectoris. At 68 years of age, a bare-metal stent (BMS)
Driver®, 3.5× 15mm, Medtronic Vascular, Santa Rosa, CA,
SA) was implanted at a de novo stenosis site in the SVG
o resolve unstable angina. After the stent implantation,
er hyperlipidemia was well treated with statin, however,
iabetes mellitus was poorly controlled in spite of insulin
Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 (A) and (B) The culprit lesion shows a lipid-rich plaque with some calciﬁcation (Li: lipid-rich plaque, Ca: calciﬁed plaque).
(C) and (D) Plaque composition (from 2 to 8 o’clock) appears to be composed of a layer of ﬁbrotic tissue with a high intensity spotty
area with attenuation or acoustic shadowing suggesting an accumulation of macrophages (white arrows).
Figure 2 (A) At the proximal culprit lesion, eccentric circumferential ﬁbrous tissue is observed covering all stent struts. (B) At the
distal culprit lesion, the prevalence of calciﬁed plaque between stent struts and the lumen is clearly seen, and a small microchannel
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ored arrow) is observed at 11 o’clock. (C) Low attenuation and
urface. (For interpretation of the references to color in this
rticle.)
se (hemoglobin A1c: 7.5—8.0%). Four years later, a coro-
ary angiogram revealed a severe in-stent restenosis (ISR)
esion of the SVG, as shown by optical coherence tomog-
aphy (OCT) before coronary intervention (Fig. 1, Panel A).
he culprit lesion (minimum lumen area = 1.70mm2) showed
ipid-rich plaque with partial calciﬁcation (Fig. 1, Panel
). Plaque content (from 2 to 4 o’clock and again from
to 7 o’clock) was composed of a layer of ﬁbrotic tissue
ith a high intensity spotty area with attenuation or acous-
ic shadowing suggesting an accumulation of macrophages
1] (Fig. 1, Panels C and D). Eccentric, circumferential,
brous tissue was observed covering all stent struts at the
roximal culprit lesion (Fig. 2, Panel A). At the distal cul-
rit lesion, there was clear prevalence of calciﬁed plaques
etween stent struts and the lumen, and a small microchan-
el was observed at the direction of 11 o’clock (Fig. 2,
anel B). Low attenuation and high signal intensity, indi-
ating possible white thrombus, was observed attached to
b
h
O
t
asignal intensity indicate white thrombus attached to the stent
re legend, the reader is referred to the web version of the
he stent surface (Fig. 2, Panel C). After balloon inﬂa-
ion, a drug-eluting stent was implanted at the culprit
esion.
iscussion
n native coronary arteries, ISR after BMS implantation is
aused by neointimal proliferation consisting of smoothmus-
le cells, and is revealed as a homogeneous, signal-rich
tructure by OCT [2]. On the other hand, ISR of SVG after
MS implantation is primarily due to atherosclerotic plaque
r ﬁbromuscular hyperplasia, and secondarily due to throm-
us formation [3]. However, until now, limited information
as been available regarding the characteristics of in vivo
CT images of SVG after coronary stent implantation. For
he case presented, the ISR lesion of the SVG was evalu-
ted by OCT, which has recently been proposed as a high
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[OCT images from an ISR lesion of a SVG after BMS implantat
resolution intravascular imaging method (10m∼) [4]. Our
OCT ﬁndings showed that the ISR lesion in SVG composed
of lipid-rich and calciﬁed plaques, ﬁbrous hyperplasia, and
intramural thrombus.
For this case, we speculate the mechanisms for signiﬁ-
cant restenosis at the stent site are as follows: in addition
to chronic endothelial cell injury and dysfunction of the
degenerated SVG, inﬂammation caused by stent implanta-
tion promoted not only neointimal tissue proliferation but
also atherosclerosis progression, as well as other potential
causes. Stent thrombosis might result from severe upstream
stenosis causing reduction in ﬂow. A previous autopsy study
demonstrated that newly formed vessels are seen in the
atherosclerotic intima of the native coronary artery [5].
In this case, neovascularization may be indicated by the
microchannel that occurred in the ISR lesion of SVG.
The strategy of percutaneous coronary intervention (PCI)
for ISR lesions of SVG is not well established due to the
unpredictability of distal embolization at the time of PCI [6].
Detailed intracoronary imaging may provide more impor-
tant clarifying information regarding this issue. In this case
report, to the best of our knowledge, we present for the
ﬁrst time the characteristics of in vivo OCT images obtained
from an ISR lesion of an SVG after BMS implantation.
[e153
eferences
1] Tearney GJ, Yabushita H, Houser SL, Aretz T, Jang IK,
Schlendorf KH, Kauffman CR, Shishkov M, Halpern EF, Bouma
BE. Quantiﬁcation of macrophage content in atherosclerotic
plaques by optical coherence tomography. Circulation 2003;107:
113—9.
2] Kume T, Akasaka T, Kawamoto T, Watanabe N, Toyota E,
Sukmawan R, Sadahira Y, Yoshida K. Visualization of neoin-
tima formation by optical coherence tomography. Int Heart J
2005;46:1133—6.
3] Depre C, Havaux X, Wijns W. Pathology of restenosis in saphe-
nous bypass grafts after long-term stent implantation. Am J Clin
Pathol 1998;110:378—84.
4] Grube E, Gerckens U, Buellesfeld L, Fitzgerald PJ. Images in
cardiovascular medicine, Intracoronary imaging with optical
coherence tomography: a new high-resolution technology pro-
viding striking visualization in the coronary artery. Circulation
2002;106:2409—10.
5] Kumamoto M, Nakashima Y, Sueishi K. Intimal neovas-
cularization in human coronary atherosclerosis: its origin
and pathophysiological signiﬁcance. Hum Pathol 1995;26:
450—6.
6] Chandrashekhar VP, Eugenia N, Rafael B. Saphenous vein graft
interventions: still far away from the goal. J Invasive Cardiol
2001;13:453—5.
